Abstract
Introduction
Since the 1990's, Uruguay experienced a considerable increase in pre primary coverage. From a policy point of view it is relevant to analyze the impact of such raise. Previous research in Uruguay about the impact of pre-primary school attendance on the subsequent educational attainment concentrates in children living in a two parent family and employs the following indicators of subsequent achievements: school attendance rates and number of accumulated years of formal education. However, this last indicator is far from a perfect indicator due to the limitations of the data available in Uruguay: the survey does not include a question about child's birthday. Thus, since no child could start primary school till he/she is 6 years old at least on April 30 th , there's no means to know exactly if each child is in the correct grade school or if the kid is suffering from educational gap and how many years his education is lagging.
This paper uses the 2006 Extended National Household Survey (Encuesta Nacional de Hogares
Ampliada -ENHA) that includes also rural regions and cities with less than 5,000 inhabitants which were not covered in surveys for past years, and, for the first time, a specific question about the number of school grade repetitions: in this way, this new survey provides a non error indicator of school achievements. Cascio (2005) states that due to the usual unavailability of data on grade retention, a number of recent economic literature employs a binary variable "below grade" as a proxy of grade retention. Using data from a special battery of questions administered in the 1990s as part of the October Current Population Survey School Enrollment Supplement, she compares reported grade repetition experiences against grade-for-age in the population of school-aged students and finds that no systematic evidence exists on the quality of "below grade" as a proxy for retention. Also, she finds that the extent of misclassification in the proxy and the resulting biases are considerable. Additionally, Cascio (2005) finds that instrumental variables estimates remove endogeneity bias, but not the bias associated with misclassification. Thus, her findings show the importance of employing accurate data on grade retention as we employ in the present paper.
Also, we extend previous research by taking into account not only those children who live in a two parent family but also those who live with only one parent or no parent at all. Heckman (2008) states that family environment -that has changed significantly in the last 40 years-could play a powerful role in shaping children outcomes. It seems to be interesting to take into account family structure for the estimations: in 2006 the children, between 8 and 14 years old, who live with both biological parents are far from 100 percent: they are 57 percent. In addition, we pay particular attention to those subpopulations which could be especially vulnerable (households living in poverty; children whom mother has few years of formal education; rural populations). One subpopulation that requires a special attention in Uruguay is the one formed by those who are able to finish junior high school (individuals who are fourteen or fifteen years old): Kaztman (2006) shows that more than 35 percent of the individuals between 12 and 17 years old attend school with a gap.
And this figure grows to near 60 percent in the case of sons living in poverty.
Background
Katzman (2006) The raise in preschool presence was particularly relevant for families in the bottom of the income distribution (see Figure 2) . Preschool attendance for kids aged 4-5 living in families in the lowest two quintiles of the income distribution augmented from 50% in 1991 to 82% in 2006. Berlinski et al. (2008) studies the effect of pre-primary education on children's subsequent school outcome: number of accumulated years of formal education and probability of school attendance. They focus on individuals whose ages are in the range 7 to 15 years old. They use data from the Uruguayan household survey (ECH) -from 2001 to 2005-that collects retrospective information on preschool attendance. The authors employ the within household estimator and the instrumental variables estimator to control for unobserved determinants of school progression. They use the average attendance rates by locality of residence and birth cohort as instrumental variable.
They find small gains from preschool attendance at early ages that magnify as children grow up: by age 15, treated children have accumulated 0.8 extra years of education and are 27 percentage points more likely to be in school compared to their untreated siblings. Thus, they employ two indicators of academic performance (the dependent variables to be explained): years of schooling and school attendance. outcomes. Their exogenous variation in school starting age comes from variation in month of birth and the administrative school starting rule in Norway -children born in December start school a year earlier than children born in January, with a December 31 cut-off. Therefore, they employ 2SLS estimation using the expected school starting age as an instrument for the actual school starting age. Conceptually similar to the case of school starting age, in the case of IQ they use the year in which you were supposed to take the test as an instrument for the age at which did take the test.
They find evidence for a small positive effect of starting school younger on IQ scores measured at age 18. In contrast, they find evidence of much larger positive effects of age at test, and these results are very robust. They also find that starting school younger has a significant positive effect on the probability of teenage pregnancy, but has little effect on educational attainment of boys or
girls. There appears to be a short-run positive effect on earnings of beginning school at a younger age; however, this effect has essentially disappeared by age 30. They state that this pattern is consistent with the idea that starting school later reduces potential labour market experience at a given age for a given level of education; however, this becomes less important as individuals age.
Data
We use cross-sectional data of the year 2006 from Extended National Household Survey (Encuesta Nacional de Hogares Ampliada -ENHA) which includes socio-economic information of households and individuals (such as retrospective information of preschool attendance which is our variable of interest).
The ENHA is Uruguay's main household survey. It is administered by the National Institute of Statistics (Instituto Nacional de Estadística -INE) on an annual basis and contains questions both at the individual and household level concerning housing, income, wage, labour market and schooling status. The survey is representative of the entire nation. Specifically for the year 2006, it has a rather uncommon feature because it collects not only urban data but also rural data and information from towns with less than 5,000 inhabitants. In six months of the year there is a special education section of the survey that included precise information regarding school grade repetition.
Approximately 43,000 households and 130,000 individuals are surveyed, representing 4.1% of total households in the nation.
The extensiveness of the ENHA survey allows us a large number of controls. Given the large number of observation that we can count on in the ENHA, we can improve the precision of the estimations.
We dropped the observations of children with disabilities and take into account only sons and daughters with ages in the interval [7, 15] (19,732 individuals in the first and third quarter of 2006): the usual age entry at school is 6 years old and it is compulsory to be at least in school till the individual finishes the Junior High School (approximately 15 years old). In the interval [7, 15] , 83% of the children attended preschool when they were 5 or less years old (there's no difference in the boys and girls attendance). This figure talks about the significant extension of the preschool program in Uruguay.
[Insert Table 1 ] Table 1 provides simple descriptive statistics at the person-level data. Average age for the population sampled is 11.04 years and 49% of the sample is female. The average educational attainment is 4.41 years and the majority of the sample (68%) lives outside of the capital city, Montevideo.
[Insert Table 2] Given that our focus is on preschool we also provide household level descriptive statistics. Table 2 shows the difference in individual and household characteristics between children who attended pre-primary school and those who not. The former have, in average, greater school attendance and lower grade retention rates; and a greater proportion of these children study now at private schools. Also their average family structure includes fewer children, fewer people who receive periodically a personal income and parents with more years of formal education.
Results
An experiment in which children were randomly assigned to preschool or to a control group and then tracked for ten years might be the ideal way to evaluate the effects of preschool on subsequent years. However, such experimental evaluation of preschool is illegal in Uruguay because preschool is mandatory after 4 years old. With the data actually available, our strategy is different. In order to control for unobserved individual or household characteristics that may affect both the participation in a preschool program and the later educational attainment -better-off or more able children are both more likely to attend preschool and to perform better in school -, we instrumented preschool attendance with average attendance rates by age in each locality, following Berlinski et al. (2008) who states that such source of variation is arguably uncorrelated with children's unobserved characteristics within each household, hence leading to consistent estimates of the treatment effects. These average attendance rates are significantly correlated with preschool attendance as is shown in table A.1 (see Annex).
[Insert Table 3 ] Table 3 shows the second stage of the instrumental variable approach and the results confirm that the pre-primary education would imply better subsequent educational attainments: the children who attended preschool present greater school attendance. This result is robust along models with different controls and samples. However there's an important finding: when age is introduced as a control, the positive effect is dramatically reduced. For example, regarding the complete sample, treated children are 41 percent points more likely to be in school compared to their untreated siblings. But this likelihood is reduced to 14 percent points when age is introduced as an explicative variable. This phenomenon occurs also when sample is restricted to children who live with both biological parents. In addition, we find a similar result if sample is restricted to older children. A possible explanation is that when we include age as a control, this variable collects the effect of a greater probability of school drop-out as the child become older because, for example, he/she perceives more job opportunities.
[Insert Table 4] In Table 4 , we show the results of the second stage of the instrumental variable approach applied on school grade repetition. In the first model, children who attended preschool are 53 percent points less likely to experiment grade repletion. And this figure is 41 percent in model 3. But if we introduce age as an explicative variable the effect is reduced to 12 percent in the case of the entire sample. However, if we restrict the sample to children who live with both biological parents, the effect is null. And there's no effect also if we confine the sample only to older children. Thus, age seems to collect the entire effect of preschool: older children have greater likelihood of having experienced grade repetition just because they are older.
In order to analyse short term and medium term impacts of preschool attendance, Table 5 reports the results of the instrumental variable estimator allowing preschool to interacting with age dummies, both for the sample of children who live with biological parents and for the entire population. Like Berlinski's et al. (2008) results, preschool attendance impacts positively on subsequent school attendance and this effect is also present for older children: by age 13, treated children are 19 percentage points more likely to be in school compared to their untreated siblings.
And a remarkable different finding from Berlinski's is that those who attended preschool has lower probability of suffering grade repetition but this effect fades up as children grow. Berlinski et al (2008) find that preschool impacts positively on accumulated years of schooling and states that this could be the compound effect of drop-out and repetition (Berlinski et al (2008) haven no data to test the relative incidence of these possible channels). Our findings contributes to the literature showing that the main channel behind the impact of preschool on accumulated years of schooling seems to be the stay-on rate, not grade repetition. Thus, in terms of policy implications, spreading out preschool education seems to be a successful policy option in a country with large drop-out rates but to cope with school grade repetition new options should be studied.
[Insert Table 5 ] Tables 6 and 7 show the effect of preschool attendance on educational attainments by subpopulations. Results suggest that all subpopulations -except the urban regions excluding
Montevideo and the rural one-receive benefits -in terms of greater stay-on rates-from preschool attendance. However, preschool attendance seems to have no impact on school grade repetition in any subpopulation.
[Insert Tables 6 and 7] Table 8 shows that the effect of preschool on school attendance endures on time for boys and girls. This positive effect is greater for kids in Montevideo and with less educated mothers.
Looking for more detail for different ages in subpopulations, we could observe in Table 9 that in most cases treated children have not statistically significant lower probability of grade repetition than untreated siblings and this finding is present for each subpopulation. Also there are some coefficients that have unexpected sign: for instance, by age 15, an adolescent who lives in poverty and attended preschool is 45 percentage points more likely to have suffered school grade repetition (probably the explanation of this unexpected sign could come from the simple fact that older children has more job opportunities -though this jobs for the poor are low skilled and bad paid ones).
[Insert Tables 8 and 9] If we employ the error measure of completed years of schooling used by Berlinski et al. (2008) our results change completely. In that case we concluded (as them) that the effect of preschool on years of schooling is higher as children grow up (see Table 10 ). But working with non error years of schooling data we concluded that preschool reduces grade repetition (thus incrementing years of schooling accumulated) only for some ages but this effect does not endure when children reach 15 years old (see Table 5 ).
[Insert Table 10] In summary, there's empirical evidence that suggests a positive effect of preschool attendance especially on school stay-on rates. Also, those who attended preschool present lower likelihood of grade repetition. However, the positive effect fades up as children grow. Berlinski et al. (2008) looks for possible explanations that could underpin the positive effects. From an economic perspective, they found that the explanation could be that the returns to human capital investments decline during the life cycle and the opportunity costs of attending school at short ages is low. The authors also sum literature from neuroscience and psychology and state that cognitive stimulation in early life is critical for long term skill development. Thus, pre-primary education facilitates the process of cognitive stimulation by providing systematic activities for the children, and also preschool helps non-cognitive skills such as children's socialization (and parent's) and self-control needed in formal education. Heckman (2008) points out the importance of non-cognitive skills and criticizes public policies that concentrate attention solely on achievement test scores and do not evaluate important noncognitive factors that promote success in school and life. Nevertheless, the serious problem of grade repetition is not tackled completely by preschool program: Kaztman and Rodríguez (2006) shows that more than 35 percent of the individuals between 12 and 17 years old attend school with a gap -this figure grows to near 60 percent in the case of sons living in poverty-but preschool attendance seems to have no influence on adolescents from this range of age. These findings suggest that it is crucial to learn more about what happens inside the "black box" of preschool:
perhaps it is necessary to focus on preschool quality and no merely its quantity. Magnuson (2007) states that without measures of preschool characteristics and observations of classroom processes we cannot assess how children's outcomes were shaped by differing dimensions of program quality.
In addition, other dimensions of children's preschool and prekindergarten experiences (like the number of hours in nonparental care, the age they entered care, and the continuity in preschool arrangements) may also be important to understanding children's outcomes.
Conclusions
Looking from more empirical evidence about the consequences of pre-primary education on subsequent educational achievements, this paper uses recent cross sectional data from the ENHA properly the accumulated years of education a child should have and so the causality between preschool and the outcome accumulated years of education was only approximated. Thus, a major contribution of this paper is that for the first time, ENHA makes possible to work with real data on school grade repetitions (estimate accurately the possible lag in children education) and we find results which are in some way contrary to previous findings. In sum, though preschool impacts positively on subsequent school attendance, preschool seems to have a positive effect on accumulated years of education only for some ages but no effect as children grow up. Also this paper broaden the scope of previous research adding data on rural areas and taking into account also children who do not live with both biological parents. Spreading out preschool education seems to be a successful policy option in a country with large drop-out rates but to cope with school grade repetition new options should be studied.
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